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1 
This inventfori rëla%6s' fo ptral s6lë tïcIic'toS 
and partiçUlly o a clusered diato igëd 
0 dispIay SelediVely  plugalit Of idëédë 
condi.îons t a COmmoh oint. 
 indiating systems hav deçël6ed 
each CnoEtioned devicê 0f  plrkH 6 
devicés bas had sePrae  iiEEoECting mën' of 
rathef cumsomë fiatrë]ifi ëDt fid in.= 
dpdet xs oi  ougg, fiëëarfiY ëqïr- 
ig gëat wll area for pl ahd HVfi 
m for qiCE copaiS0fi 6f two or morë 
diï0ns n6r f6 P]fial rsêctïvë di6aihs- 
a CommUn p6in t. 
If is among the objéc of thisinvëni6n: o 
imrovë cat6r; 6 Prbvid ah  iP}6vd 
dîdat0k bY Which  pluliy 0f. ifidëpéneh Cbfi- 
trol or condition-redpoïVé çribë arë in-- 
teg,ted intd a Sihgle uhit afid áagëd f0k se- 
lecive áct-atïon to fndïate any giçh selëcd 
c0nditfOn  vriable; rb ipvè thë Citcis 
idicating sYsem; t0 prçidë  cboitë 
 bt0r fdr a Pluriy dr more orlës ifidehdët 
controli or ConoHed devibeS sb arrfigdd 
a visual record is óbseed or pr6jected fb the 
purpose of observation and cómD#isofi 0 
cessie or- alernate cofidïtions; 0 pr6V}dë a coin- 
mon  indict  meafis hçg relaivëly  SmaH 
ca]ibrations With mea for çeg a" 
portion of the- cMibrai0ns as a functi6fi o a Së  
lected variable of a plurality of variable. 
Othe ob3ëCtS and àVafitgéS  óf thë iVëngibn 
wfll bêcomê moré gpprën a' thé désiDibff 
dS. 
In the gComPanyig awigs: 
Fig 1 represén a perspective of the ind}Cgtë 
unit according to" a preferred emb0dlmë, 
ing in brokn llne ifiternaHy 6t  hë hbui/ 
indiVidflal c0mponens ' comDg tHë fiiary 
indicar. 
Fig: 1- represent a diaam of a side 
t]0n of the beam projecgion. 
g. lB- represents  a didam f a gop plafi of 
th-e bem pr6jection Vith te ëflëCz  sët  f6r  a 
n0tl p:jëgïç Y Which a  Sèl6tgd Scàé 
plurat  of salés  viëëd, i thë Viëçfg 
Fig. 1C reprèsents a simila diagràm wiH 
refiecrcoced rb change the ang!èOfiCidhbe 
of tHë pr0jecéd beàm ward the sig Wffig 
bF wich-a differént selC sale of thëplUy 
of schle is çieed ifi the vièw dow. 
Iig. 2 r-ëpresC'an illUstgtiVë Wirifig 
for" the  cop0sitë indiáor 
Fig: 3" rëDèsefl a Pi, Of he; é0niVe 
ditfiïg' ufli" inclUdïfig  à llëd' dfh  
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5 Fig. 4 reprësênt a Pi of ë 
the mgghïfing: lefi 0f tHë dëVfdé s6i' ë 
osinatablê rëfié0 uhït He6f, m6-flé o 
a fragment of the rear panel, of the housi:, 
the lttèr Hon i gestion. 
o . 5 ëeenïs  i s«ë ëëátf5fi 6. 
bly 0I Fig.. 4 #ih tfië SP-6g" néï o 
holding ShSW' ih frgmehgiy  6c5 ï£5 eië 
trmafietS fem6d " fbr 
F g. 6 repregens a fragmeh%ary se 
i5 of te ssembly of Fi: 3. 
tiny in êcio of hë indic drff 
ad ë v!ewing 5: .a Sèeh 
ontliy Of e  idicdo 
o Fig.  rpreeflt. à'. dëff 
moemr afld i flt fl  éticïi' 
ror ànd itS 0 is  Cdéd Pbiin. 
g: 0: nd 11 repreneur: dtgflï 
idfCator of hï nvënio-n, aeë6rig.t 
separat piCk,up- uni eCh 
o ing armmrè te positi C wi 
r  n Vrilë Suc s  cogffio 
priCulr Ondioê dë  ït 
aocite d egch   i 
blncig  Cii'cui on i  si 
3 b lce' ou:u: in ccoranç ih  m in  
eou ritive oiïo-f h ràr 
str 0f thé-diffrentiài tasf0m. 
portio  of the devicë a  be 
tamitër  er pick-up- i 
40 hë trahsformr cirui iniï-d 
put of  voltaire of a  given Ph flore 
ondries Of a ingie sle tas6fmr 
aftër suitl  gmplfitih, i inidefl' 
 phas mor  cbmmbfi   1i 
4 alternation or selective succsi 
Onê direction or thë Otër 6roE 6 the 
as a manifèsiön ofa chaëofc6noetï666f 
attainmënt fa  give codiin" 
gO conditionèd' devië is fîig 
phySiCaI elàtiVè mvemet O hèarmtrël 
moor in  rufining  is caùçd gCphyl]F  6é 
cmmt lï tmiui 



transformer equals and thereby cancels or nulli- 
ries the output of the particular selected trans- 
mitter transformer. The distance traveled by the 
motor represents a functlon of the change of 
condition of the selected conditioned device, i. e. 
the instant value of the variable, as an indica- 
tion thereof for signal and circuit balancing 
purposes. The motor may also, of course, be cou- 
pled with a control device affecting the regula- 
tion of the condition or variable modulating sup- 
ply of the condition device, te modify same te re- 
store a desired condition. Such a circuit with a 
single transmltter or pick-up unit in circuit with 
a single receiver unit, and the preferred forms of 
differential transformers of the circuit are shown, 
illustratively, in the Horneck Patent No. 2,420,- 
539, te which reference may be ruade for any 
necessary detafls net fully developed herein. 
By the invention herein, a plurality of trans- 
mitters of pick-up units are provided, with one 
common receiver or balancing unit and one cern- 
mon motor, with means for selectively keying a 
selected transmitter te the common receiver, and 
with common means effecting a visual indication 
of the motor travel in effecting balance between 
the selected transmitter and the receiver unit, as 
a function of the initial tmbalance, or variable 
change. 
Referring new te Fig. 2, an fllustrative ca.cuit 
for an illustrative infinite number of transmitters 
is shown. Each transmitter transformer prefer- 
ably comprises a pair of axially spaced secondar- 
ies 15 and Il coupled in bucking relation, sepa- 
rated axially by a primary exciting coil 12. The 
cofls are all hollow and axially aligned te ferre 
a central cote aperture within which the arma- 
ture mess 13 is positioned and has axial motion. 
The position of the armature is controlled by 
the position of the link 14 extending te and oper- 
ative by a condition-responsive element opera- 
tively associated with a conditioned device. 
These devices, subject te varying conditions, may 
be of any desired sort, and the list of variables 
may be as recited or shown, for instance, in said 
Hornfeck patent mentioned, and a condition- 
responsive element effected by any one of said 
variables may be considered as coupled te the 
actuating end of the link 14. Illustratively, the 
variables include fiow, pressure, temperature, hu- 
midity, electromotive force and position respon- 
sive devices. When the armature is symmetri- 
cally disposed electrically and in the .center of 
the transformer, the output of the coupled sec- 
ondaries thereof is null, while relative physical 
movement of the armature of the transmitter in 
one direction frein null gives an output of voltage 
of A phase, while movement in the other direc- 
tion frein null gives an output of voltage of B 
phase. When the armature in the transmitter is 
asymmetrical te furnish an output frein its sec- 
ondaries, and the armature of the receiver is 
asymmetrical in the proper direction te furnish 
a noutput frein ifs secondaries equal te and 
cancelling the output of the transmitter, the cir- 
cuit is also balanced. 
Let it be assumed, as purely illustrative, that a 
transformer I is operatively associated with a 
temperature-responsive device of a variably heat- 
ed element such as the bi-metallic element 7. 
That a transformer 2 is operatively associated 
with a pressure-responsive device, subjected te 
variable high pressures, such as a Bourdon tube 
8, for instance, and tbat transformer n is opera- 
tively associated wih a low pressure element such 
as bellows 9. Obviously, there may be any hum- 
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ber of additional pick-up units between 2 and n. 
Although these may be independent elements, it 
will usually be preferred that they be associated 
with or in a cemmon entity having plural varia- 
5 bles as conditions which must be both watched 
and controlled. Illustratively, such an entity in- 
volving simultaneously a plurality oî separate 
variables might be an oil-still er the like. 
An amplifier unit 15 is provided into which the 
10 operating line voltage is fed from a suitable A. C. 
source, and into which the signal frein each 
the transmitters or pick-ups is fed in alternatien 
selectively. A two phase reversible motor 6 is 
provided, having suitable gearing, including re- 
15 duction gearing te be described, te drive the sub- 
stantially transparent cylindrical drum 17 angu- 
larly between stop limits se that its travel is less 
than 360 °, and having leads frein the resultant 
output of the amplifier, as well as leads te the 
20 line voltage for the circuit. A receiver differen- 
tial transformer 3 is provided, formed of the cen- 
tral exciting primary 12' and the axially spaced 
secondaries 13' and Il' concentric with the axis 
of the primary coil, and having the physically 
25 movable armature I$' mounted on the link 
with the latter operatively coupled te and mov- 
able with the motor 16 or drum 17, This cou- 
pling is in such manner that the physical disposi- 
tion of the armature 13' relative te the stator 
30 formed of the coils I{}', Il' and 12' is a function 
of the angular position of the drum 17, having a 
maximum position away frein null In one direc- 
tion at one limit of angular movement of the 
drum, and having a maxL, num position away 
35 frein null in the other direction af the other limit 
of angular movement of the drum, as will be ex- 
plained in cormection with Fig. 3. 
The circuit includes, in the preerred but illus- 
trative embodiment, a biased single throw switch 
40 for each pick-up unit, preferably manually oper- 
ated, identified respectlvely as SI, $2 and Sri, and 
each comprising for convenience four sers of con- 
tacts, corresponding sers in each switch being 
identified as "a,'" "b," "'c," and "d," respectively, 
with functions te be described, although contacts 
45 "d'" of switch SI may have no function. Con- 
tacts a of all switches are all normally closed. 
Finger pieces or handles respectively 
are associated with the respective switches 
50 $2 and Sri. 
A plural position, shown illustratively as a 
three position refiector or mirror 2{}, te be de- 
scribed in detail later herein, is provided, having 
a plurality of electromagnets, fllustratively two, 
55 respectively 21 and 22, each controlling one angu- 
lar position of the mirror 2|}, selectively fed by a 
D. C. output frein the amplifier unit 15. 
With the circuit arrangements as just recited, 
it will be seen that one primary lead and one sec- 
60 ondary lead of each pair of coupled secondaries 
of each pick-up or transmitter I, 2 and n are cern- 
mon and are fed directly te the amplifier. The 
remaining primary lead from each pick-up is fed 
through the contacts c of its particular selector 
65 switch through the primary 12' of the balancing 
or receiver transformer 3 and then back te the 
preferred 6 v. A. C. source in the amplifier. The 
remaining secondary lead frein each pick-up is 
fed through contacts b of ifs particular selector 
70 switch through the secondary of the balancing 
receiver transformer and then back te the ampli- 
fier input. A common line runs from a D. C. 
output of the amplifier unit te one contact of the 
pair of normally open contacts d of pick-up unit 
5 switches $2 and Sri, while the complemental con- 



.c of each af said pairs are connoe:tad reslaC, 
tiv, to tha loe.trmagnets 2! and,  throug! a 
 hen t aelctor siçches are depessed. 
n th  nomi neutral. oition o wch ey are 
ally biaad, the. nomly clesad, cona.c  
o a of the swites, are in series and short out 
the eernal ccuit so tha.t th motor - e 
dica d. and çhe conpled eceiç t$- 
oer aae fo d osition or d 
here the alance c il-1 nmay 
al  e. movg pa, clug the armte 
et th¢ balanng recetv traf', T. 
n order fo exPedite the. operaion- of the de,ce 
so. a n. depreing a key seator swh, 
th dicatot drum llont,hee to:m a 
m af hal scale d any operatg 
AS a  select swich is depteed  its 
cnt1 ement  be identd late hee, 
pla-up, or trans-tter unit  coed in the 
measuring: rc A the saine t. the coin- 
mon ct hrough ontats  of al switches. 
o. Or couse, but one s.elecr, s.ih is 
 actuad a a te, and if necessary tIock.. 
n elements (no shown) can be used . . 
tha oeration o but one sw-itch a a time 
AS. each selectar switch hang oetatie con- 
tac d is deesed ag.inst the bias. çh sa. con.: 
taç d thereof are closed,, ch engize e. 
9pria electro, magnet: fo sing the 
 çhe mar  be, described, aç he sama rime 
hat the çaricar transmiter  plaad  
ct w,ith he balancing teeive b  cont 
n oder to actuate, the indicato..  
s/tch. SI and a11. othe  ick-up uts usg OEe 
saine scale as is associated wi pick.up [, as 
nod does: no acuate the moeror. I the cit- 
c.uit shown the elecromagnet 2[. onro11ed by 
switch $2 rotates the mror-ounterclockise, 
and a11 oher ick-ups hag, the same scale as 
, associaed with pick-up 2 wfll hae optative 
coetions, with the saine electrognet. The. 
magne  controlled by switch S rotais the 
mirrot clockwise, and, of course, all othar circuits. 
qsing the saine sa1 s that associad with pick- 
up  w b oprafive1 coupled to the saine elec- 
fromager. 
The: indicator !s houed  a housing or box 2 
hang a front wall panal 24 through which. e 
tesctive swch finger elements , 5, a' and 
extend as shown as i11ustrative oï an-y 
of variables o be indicated.  toaster switch  
Conolling he c.t frein the 1e to tha amli-- 
fier and mor is also. rovided as shwn, Th 
ront anel  caries the mor and indicar as- 
sembly, te  described in detail, and at he p 
has a vertically elongaed relatively narrow win. 
dew 6, which is preferably covered or cosed by 
a grod g1s plate 2], but this may be omtttd. 
from he w.indow or the element 2] can be a trans- 
arency. if if is desed to projec indica.tio: 
çhrough the wdow on a tarder, wall,, or. sçreen. 
sac from.he front anal. e housing.has.the 
r0nt pan. 4 prefeably aangad as a-.door, and. 
has side walls 8, top and ttom walls 2:9» and a 
tear nel-or wa11 30. The mirror assemly, fo 
be.described, eiher fixed or oscillatable as cirum- 
stanes, raquire, is moted on the rear aneh 
Reerrg now to Figs, 3 and 6, a hollow 
ica substantia11 traparent ind-icator drum 
ri  provided, mounted. or rotation by a shaf 2,. 
j_onled, horonta11 in a supe gCar trac. 
ïa ,: mounted on çhe inner surface of the 
front panel. .. The rersible  has mor 
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[& ï ITy, mounted, on. the gear train frsme 
,in- posttr t« e i de. shaft  ac, tuat a 
gear rutn a. of ears and shafts  ur- 
 i the fre 33:, The fin pinion e 
0f . reduc.tion.  35 engages, he outer pe- 
ri-ery of e large gear 36, mo, unted on. th os- 
cfllatable shaft 32, to drive the dru 7, in on 
decton or e. otr about its axis  shaft, 32. 
The, pesitn of çhe. um. [. ill therore he a 
a t. a edefin m of he.motor 
 , , ortier to effect. antrol of the receiver  
trmer ,. he fris element Sa, and he 
par pIat :« caied thery and fm 
-rt- he  tra ffe are prodeg with 
e. hmEzlIy spaced, apeures,, in which 
& l-receig. d guig hushiEgs ara 
md, rptily a .I and .8. L t' 
mo.te f horI axial motton;so: that the 
forme:' armate. [' OErAed thereby is 
iy adjed reIatte the raformer it 
 b   is merely a slid gde for the 
, but the bn.  is internally threaded 
¢e he. teaded ree end   the lk 
e. busng a8 s: a reduced portion [ leadng 
to.a shoder t an upon which the sprg wash- 
er 4:.  moed for fricttonal eag.ement, on 
. ar ¢ hapEessed tight fi..on 
eno ;[, lo¢kin  washer 4..  e hh- 
 8 agins, shoder , The gea 44 is in 
me. h a wo shaf.k , the aatuatg d 
ofch.n çhron OEefront..panel . The 
lk [¢' cai  dring: spot gear- 4 in per- 
man, mesh ith e  OE a large gear 
of  .um, ri ifh one, ptien ked o axed 
o OEe sht: [ ' aM the. cplementat portion.af 
fix&  e shaf_t.by a spg  in sh associa- 
tion as fo substantially obvte lash between rs 
4 a & Wn he rga gear 6. rotais,, the 
fded 1 [-¢«  roted through e action 
of OEe: it gar: 46.. anoE he armature [' 
moa& aaily in & relative te tha stato of. the 
tansfrm ., hecause e: bushg. .8  held 
satia b t oeition and he. said. hushing is 
tnal teaded, H«wever,. when exact, a 
minute adjstmen of. the: aaure [' in the 
stafor- of ha raformer are required,, wth: the 
mo.to [ - sttionrY,, ro.tations oî the worm afh 
drives, the sma gea-r  and thereby he b.h 
8- in ifs aperture, fo more he sationa. arma- 
ture. link- [4' a.all wtthout ro.on thereof. 
Ver de!icae admeu are thereby effeted,. 
an e ature motions hereaf.r a.re tied.ac- 
çately into. he.um ositionis. When  is; 
real- hat he entoee controlng motionot the- 
aature [ ,' may be o the ortier of.  af an.in 
r les@, the necessity for such accurae adust  
mens 11 be obio 
The surface, of he drum in.cator is ca-librated. 
ith at. leas one.col of calibraions o a scale 
». coordina-d wth the- percentage of ang.ar 
motion- asibed  he dr in moving between 
ira anula limits and re.present a preder- 
mOE nnction of the vaAatio, in conoEtion of 
a-,selacd conroE dvice anoE transmiter for 
erative association with said scale, or with a plu-- 
a-of independent pick:-up us if the vari- 
ables: r.esp.e.ctiel- aacing: saine are of the saine 
or as . fi. tha sa scale 8 for preper indi- 
cie  bn one scale- is e.d the ror 
can. ha siory, Te exemplff- th-e possibiHis 
 t ss disad,, i.  prefen'ed that çhere 
be a plurali of rois, of ealibraio,, an ius 
aie  raws @- and ;t. on either d or tha 
1 r.oEw  oeAea.48, notad, thm'e.m  
atenb.er: sei o, trantt cir» 
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cuits, and all.0f those which can be lndicted 
any single given scale on the indicator drum are 
arranged fo selectively couple te instant circuit 
with the mirror assembly in such way as fo ex- 
pose the mirror to reflect the same scale reading 
for each of the plurality upon or through window 
element 27. 
Within the hollow indicator drum 17 there is 
mounted a light source, §2, mounted on a sup- 
port 82' and a pair of condensing lenses indicated 
by the block 8S, so arranged that light passing 
simultaneously through the several rows of cali- 
brations, is focused into a concentrated beam di- 
rected rearwardly of the housing and upon mirror 
2{}. While, as will be seen, the angle of beam 
projection is only important from the standpoint 
of the reflection angle thereof, tobe described, 
which is affected by the angle of mirror 26 to the 
vertical, it bas been round satisfactory fo project 
the.beam upwardly at an angle to the horizontal 
at about 15 ° thereto against a vertical mirror 
It will be understood that the projected beam will 
be of such width as fo transmit all of the rows 
of calibrations at once, so as fo be laterally of 
proper width for thii purpose, while being verti- 
cally of great enough distance as to indicate 
enough of the calibrations as to enable a fair 
reading thereof. In other words, when the in- 
dicator drum is in the mid or null position, the 
central calibrations indicating 50% of the scale 
length or the mid point of the calibrations there- 
of will be in the vertical center of the projected 
beam, with enough additional calibrations verti- 
cally on both sides of the middle position as to 
facilitate instantaneous readings thereof, when 
suitably magnifled and reflected, as will be de- 
scribed. 
At the rear of the housing, a webbed bracket 
is provided, having a vertical flange 56 secured fo 
the rear wall panel 3{, and having a forwardly 
extending horizontal portion 87 upon which is 
mounted a magnifying lens 88, adjustable axially 
for purposes of focusing, and arranged tobe 
juxtaposed to the drum indicator 17 to receive 
the projected beam passing radially outwardly 
therefrom. At the rear the bracket 88 supports 
the rigid compound bracket compriied of .the 
forward lug 59 and the rearward, transversely 
extending magnet-supports 86 and 81, upon 
which, respectively, the electromagnets 21 and 
are rigidly supported. The brackets 89 and arms 
88 and 61 are substantially integral with a mul- 
tiple pivot stationary housing comprising a front 
plate 49 terminating laterally in the vertically 
extending horizontally spaced rearwardly, di- 
rected knife edges, respectively 82 and 63, evenly 
spaced on each side of the median line of the re- 
flector unit, and having upper and lower rear- 
wardly extending parallel plates or lugs 84 and 
88 respectively. This last unit forms a substan- 
tially or effectively square box, the upper and 
lower lugs or plates of which form vertical guide 
stops for the plate fo be described, and the lat- 
eral edges of which form pivot lines for the said 
plate. 
The mirior 20 is firmly mounted on a tiltable 
or oscfllatable supporting assembly of a rear plate 
of inverted generally T formation having the 
upper mirror mountlng portion 68 and the cross 
piece forming lateral plates of magnetic mate- 
rial 67 and 68, juxtaposed fo and affected by the 
respective electromagnets when the latter are 
ergized. On the front of the T-shaped plate a 
pivot plate 76 is firmly attached, having upper 
and lower parallel horizontal surfaces of stlch, 
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vertical spacing as to slide between the .plates or 
lugs 64 nd 68 to limit the relative vertical more- 
ments of the T plate in either direction, and pro- 
vided with parallel vertical horizontally spaced 
5. notches 71 and 72. A pin 73 is anchored in the 
T plate and te pivot plate, and extends through 
the enlarged aperture 74 in the rocking housing 
4, and is connected resiliently by tension spring 
78 to te flxed lug 89. It wfll be seen that ener- 
,. gization of the electromagnet 21 will pull the ad- 
jacent ear or plate porttion 87 toward itself to a 
rigid stop, causing the T plate to rock about knife 
edge 82 in socket recess 7 I, as a pivot, causing the 
recess 72 to pull away from its stationary knlfe 
15 edge 63 to effect a flxed angular change of mirror 
position in moving clockwise about the opera- 
tire fixed pivot 82. On te orner hand, release of 
te electromagnet 21 will release te T plate to 
permit the mirror to swing counterclockwise 
20 about the pivot knife edge 62 .until both  knife 
edges are engaged by their respective notches, 
when te mirror will be held rigidly in its raid 
position. From tis latter position, as will be 
clear, and as shown in Fig. 9, energization of te 
25 electromagnet  will cause attraction of.the 
magnetlc plate portion 88, to swing the mirror 
mounting assembly counterclockwise about te 
knife edge 83, with positive stopped abutment 
against the magnet so that the mirror is rigidiy 
30 mounted ata cocked angle between two hori- 
zontally spaced stope. There will be an auto- 
matic subsequent clockwise movement of the 
mirror mounting assembly upon de-energization 
of the electromagnet, to rigidly support the 
3. mirror on two horizontally æpaced stops against 
which itis held by the tension spring. The ac 
curacy and stabflity and freedom from response 
to vibrations attained by the utilization of the 
spaced pivots and the rest of the rocking as- 
40 sembly will be evident. 
Itis preferred that a datum or hair line be 
furnished for the indicator which will be perma- 
nently projected on the vertical center of the 
window element 27 at all angular positions of 
45 the mirror. This is satisfactorily accomplished 
by providing an adjustable bracket 88 carrying 
the vertically narrow sheet' of transparent plas- 
tic 81 with a horizontal preferably bevelled frec 
edge 82 disposed in the path of the beam pro- 
5O jected from the drum indicator so as to cover 
approximately one-half of said beam, in such 
manner that by refractive effects the edge 82 of 
the interposed plastic sheet forms a rhin shadow, 
functioning ai a hair line for the projected beam. 
55 The datum line projector is disposed closely ad- 
jacent to the drum indicator, and is permanently 
fixed after once being adjusted and set. Of 
course, any other mode of presenting a datum 
line on the window element 27 may be used ff 
60 desired. 
It will be understood that the beam passing 
through the magnifying lens will be more or less 
symmetrical about a center line which is in- 
clined upwardly predeterminedly from the hori- 
65 zontal, say, at approxnnately 15 ° as noted, and 
which angle of incidence of the center line on 
the vertical plane mirror will be equalled by the 
angle of reflection therefrom, so that the re- 
flected beam passes forwardly in the housing 
70 vertically clear of the drum assembly on the 
vertically elevated window element 27. At the 
saine time, the beam from the magnifying lens 
is diverging by both vertical and horizontal angu- 
lar divergence from the symmetrical center line 
7 thereof, so that it strikes or is incident up0n the" 



plane.mirror 21 with various sngles of .incidence, 
which are enhanced by the :additive-angles 
.reflections .respectielyattained by various por- 
.tiins if the diverging beam so as to effect a mag- 
 nhïcation of thebeam both vertically and hiri- 
zontally relative to the center thereof, as shown 
respectively in ligs, lA and lB so thst the ini- 
tial beam from the indicator drum is magnified 
in ail directions when finally.incident upon,the 
inner surface of the frontpanel ad3acent.to and 
covering the window element ,21. The readings 
of the portions of the total beam permitted by 
,the instant angularity of the plane mirror 
will be with such spread between adjacent cali- 
bratiins .as tobe .easily and .clearly read .and 
ibserved with reference to the datum line. !t 
wfll be understood 'that thescales as placed upon 
.the indicator drum are. quite small and the cali- 
bratiÇns are quite close together, certainly, at 
least, in contrast 'to-the ultimate projection 
thereof. 
In operation, the indicator drum is iperatively 
coupled with as many transmitter devices as 
necessary for the particular purposes required, 
and these may be anywhere remote from the 
instrument, as all that is required is the vari- 
able responsive device and the coupled trans- 
mitter at the work, with electrical leads there- 
from to the instrument. The switches ïor the 
various variables will be mounted in the instru- 
ment, preferably, with' finger .operating elements 
at convenient piints as indicated in the front 
of the panel 4inFig. 1. With the toaster switch 
 st, but with all pick-up unit switches unde- 
pressed, the light source  will be functioning, 
and all of the .lens having been previlusly 
justed, the drum indicatif will remain in if be 
automatically swung fo.ifs substantially mid po- 
sition, so that an instantaneous projection of the 
beam through the lenses and against the mirror 
 in its fixed un-cocked position and from the 
mirror against the inner surface oî the panel2 
will show a magnified projection of the middle 
portion of the conter scale atthe 
Ail other calibratiins in the beam will be against 
the inner surface of.the panel 4 but will be un- 
observed. This is. the normal neutral position of 
the parts. 
As noted, there wi!l be as many key switches 
as there are variables tobe considered, fir-each 
if-which there is-a pick-up-unit. This infinite 
rane of numbers of-switches and pick-up units 
is indicated by the fact that - after pick-up units 
I and =, the third che shown is designated as "." 
Withno switch depressed, as previously-noted, 
the drum andtherefore the oordinated.arma- 
tu_re 13  is in.the null raid position. Let it be 
assumed that-at this point the finger element 
associated with pick-up I is. depressed against 
ifs spring bias, which places pick-up.I in circuit 
with the amplifier I-, motor !6, and the receiver 
unit 3. Iï the relative .dispositions of the arma- 
tures 13 and I  are hot identical in their respec- 
tive stators, because there has been a departure 
oï the instant condition of the conditioned 
vice, to hich pick-up Iis responsive, there will 
be an output voltage from the pick-up which 
will run the motor I$ in the priper direction si 
as ri mive the indicator drum, whi-le .at the saine 
rime the threaded link  14  will .have been moved 
axia!ly to- more the. armature -| in ifs statir 
until the cancelling output oï the latter trans- 
ïormer balances that of the pick-up, af which 
point the motor . 16 will stop and.the drum will 
have moved toan azgular pósitien representative 
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of .the initial unbalance s a function o .the 
deviation .of the condition affecting pick-up 1. 
In this case the mirror .0 is notmoved and..he 
magnified beam striking .the .mirror is reflected 
5 with enhanced magnificatiin aainst the window 
element.2.1 and a-ainst the,inner surfaces, o the 
front.wall on each side thereof. As soon.as.the 
depressed switch 4 is released, ,the initial , normal 
settg-of the instrument.takes place,=and .the 
0 drum I, if previluælT .moved, returns =auto- 
nîaticallT toward the mid .position or setting. 
.When switch 5 is depressed the pick,up unit 
2 .is placed in circuit with the amplifie, mo0r 
and receiver , and if únbatance exists between 
]5 the two trnsformers the.motor will beactuated 
nd the drum turned until the reCeiver arma- 
ture bas been again mivid toward cancelling 
out the m]blance caused bT the pick-up .re- 
sponse .to the instantconditiin. In tïzis .case, 
20 the electromagnet 21 will be actated also, :and 
he mirror given a cock or angular change 
s:to.reflect the.pattern of the fllustrative.three 
sers of calibratiins asTmmetricallT of the .win- 
dow, so that the calïbrations 51 wili be,the ones 
25 appearing.on the ground glass 21, or transmittëd 
though the window Upon a target space£] from 
the instrument. 
There mat be a number of pick-.ups affected 
by individual vriables of .a plurality of vari- 
30 ables, which ma T be more .or less related, each 
pick-up .respectivelT having finger elements Of 
switches operable, from = the front of .the fpanel 
and selectivelT energized to cause transmission 
of the.refiection of the saine scale, modifledin 
5 each instant case bT the particular degree 
wriation of the instant variable. These r.espc- 
rive variableæ, are each capable of being repre- 
sented bT .thesame.set of calibratiins. To illus- 
trate, the point it wili be assurned that .the flnger 
0 element of .switch 5, shown in Fig. 1, actuates 
çhe switch Of a pick-up unit not shovn) ar- 
ranged .for indications by the same set of cali- 
bations 51 assis, brought into opertion bT switch 
5, in which case the same electromagnet-21 
4 be ïctuated to swing or cock the mirror 21 ;t0 
project the same set of calibratiins 51 against 
the window element 21, even though in the illus- 
trative case .the .particular variable for swJtch 
5' mat be af .a different condition from tha 
50, ascertaind .of the .pick-up unit associated With 
switch . 
It.wfll be seen Vhat.a controlling operator can 
stand in a .single ,point and. by merely depressh!.g 
appropriate keys or switches, can progressiv, ely 
5 bave .an indication of -the condition of a mùlti- 
tu£te, of .varialles ,through a common sight.0pen« 
ing, by clustering the responsive devices in the 
common housing disclosed. 
The simplicity, eflïciency and-advtantages of 
0 the invention will be. apparent. 
-Marrer disctosed but hot .claimed.hezeinis 
ing claimedin, a continuation-in.part, applica- 
tion, Ser. No. ,208389, filed January 29, 1951. 
H-aving tlus described our invention,,we claire: 
5 1. A multiple indicator comprising .a circnit 
network, plural .means in the netv¢ork for. opera 
tireassociation respectively with .a pluïality of 
variables, a pttoeality of. selector-circuit con- 
troliers in the. network, an electric, servemotor 
0 in the network and .arr-aned ,to.be operated.by 
any selected ene of said .plurl means when .the 
appropriate selector  circuit controller .is  actu- 
ated, a viewing screen, an indicater .having .a 
plurality of .rows of calibrations in =mutually 
5 spaced rettion transversety of the rov«s, means 
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mounting Che iïdicator in driven rlation fo sid 
motor fo move the indicator substantially in the 
line of said ròws to a setting in which a selected 
scale of said plurality is positioned as a func- 
tion of the condition of a given selected variable 
determined by actuation of a given selected con- 
troller, light means for projecting a portion oî 
all of said scales simultaneously from said in- 
dicator toward said viewing screen in a beam of 
larger transverse area than said screen, said 
light means including means for predetermin- 
ing and varying the angle of incidence of said 
projected beam relative fo said screen so that 
selectively any single selected scale of said plu- 
rality can.be ruade incident on said screen, and 
electrical means operatively associated with said 
last means and controlled by said giron selected 
controller to. cause the angle of incidence of the 
projected beam fo be such relative fo the screen 
that the said selected scale of the plurality is 
incident on said screen. 
2. A motor driven indicator comprising an in- 
dicator having a plurality of scales, an electric 
servomotor in driving relation to the indicator, 
a viewing screen, a plurality of selector switches, 
a network containing the motor and seletor 
switches, and means for optically magnifying 
and proecting toward the screen a beam com- 
prising a portion of each of the said plurality 
and of greater width than. the vidth of the 
screen, and electrical means controlled by said 
switches for predetermining the speciflc neces- 
sary angle of incidence of said beam relative fo 
the screen of a plurality of such angles whereby 
a selected one only of said plurality of scales 
in incident on the viewing screen. 
3.-A multiple indicator comprising an arcu- 
aie cylindrical indicator having a plurality of 
scales .extending respectively angularly of the 
arcuate portion in transversely spaced rows, a 
datum line common to all of the scales, an elec- 
tric servomotor in driving relation fo said in- 
dicator fo position same, a viewing screen, light 
means for projecting angular portions of all of 
said scales, an optical system including areflec- 
tor..for magnifying and reflecting said projected 
portions toward said viewing screen ai a giron 
angle of incidence thereon and in a beam wider 
than the screen, whereby with said giron angle 
of incidence but a single scale of the reflected 
'portions of the plurality can properly be viewed 
therein, and means for varying the angle of the 
reflector of .said optical system relative to the 
light means to change the giron angle of inci- 
denceto a different angle to effectively estab- 
lish the beam relative fo said screen so as to 
cause a different selected single scale of said 
plurality fo be incident upon said viewing screen. 
4. An electric servomotor driven indicator 
having a plurality of scales, a reflector, a view- 
ing screen, and means for optically magnifying 
and proecting a portion of all of said scales 
toWard the reflector for incidence thereon, 
means mounting the reflector for a setting rela- 
tive to the projection at which the projected 
portions of said scales are reflected toward and 
on said screen, said screen being sma!ler than 
said reflected portions of said plurality of scales 
whereby a giron single scale only of said plural- 
ity of scales is incident up0n and readable on the 
screen, and means for selectively moving said 
reflector on it moUnting fo modify the said set- 
ring fo change the effectiv angle of incidence 
of the reflected plurality of scales relative fo said 
screen whereby a predeterminedly different scale 

ordy Of Sàid pluràlity of scales is incidentand 
viewable upon said screen. 
5. An electric servomotor driven indicator 
having a pinrality oï scales, a reflector, a view- 
5 ing screen, and means for optically magniîying 
and proecting a portion oî all oï said scales 
toward the reflector for incidence thereon, 
means mounting the reflector for a setting rel- 
ative fo the projection ai which the projected 
i0 portions oï said scales are reflected toward and 
on said screen, said screen being smaller than 
said reflected portions oî said plurality oî scales 
wherey a given single scale only of said plu- 
rality oï scaes is incident upon and readable 
15 on said screen, and means îor selecively mov- 
ing said reflector on ifs mounting fo modiîy the 
said setting fo change the effective angle oî in- 
cidence oî the reflected plurality oî sca]es rela- 
tive fo said screen whereby a predeterminedly 
20 different iscale only of said plurality of scales 
is incident and viewable upon said screen, said 
means ïor moving said reflector comprising a 
plurality of seleCtively energizable electro-mag- 
netic units. 
25 6. An electric servomotor dven indicator 
having a plurality of scales, a reflector, a view- 
ing screen, and means for optically magnifying 
and projecting a portion of all of said scales 
toward he reflector for incidence thereon, 
30 means mounting the reflector for a setting rela- 
tive to the projection ai which the projected 
portions of said scales are reflected toward and 
on said screen, said screen being smaller than 
said reflected portions of said plurality of scales 
5 whereby a given sing!e scale only of said p!u- 
rality of scales is incident upon and readable 
on said screen, and means for selectively mow 
ing said reflctm" on ifs mounting fo modify the 
said stting fo change the effective angle of 
40 cidence of the reflected plurality of scales rela- 
tive to said screen whereby a predeterminedly 
different scale only of said p!urality of scales 
incident ani viewable upon said screen, said 
means for moving said reflector comprising a 
5 P lu.ality of slctively enèrgizable electro-mag- 
netic units, said mounting means comprising 
flxed two-point support, a plate having wings 
resilint means holding said two point plate 
against the support to establish said given angle 
50 of incidence, electro-magnetic means btwen 
the support and said respective wings operative 
to tilt the plate and reflector. 
7. A multiple scale indicator comprising an 
elctric servomotor, an indicator positioned by 
55 the running of the motor and bearin a plu- 
rality of scales, a viewing screen, means for pro- 
jecting a light pattern containing portions of a 
plurality of said scales larger than said screen 
toward and overlapping said screen, said pattern 
 projection normally having an angle rlative to 
the screen such that a portion of only a single 
predetermind scale of the projected plurality 
is incident and viewable upon the screen, an 
put source, a circuit controller operative fo cou- 
5 ple the input source and the motor, and elec- 
trical means .responsive te actuation of said cir- 
cuit controller fo change the normal angular 
incidence of said pattern on said screen to estab- 
lish a different overlap thereon whereby a por- 
YO tion of another scale of said projected plurality 
is solely incident and viewable on said screen. 
3. _u optical indication System, comprising 
movable means bearing a plurality of separate 
parallel transversely spaced visible scales, a 
Y viewing screen comprising an opaque area con- 
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taning and transversely framlng a slght win- 
dow, means for generating and for proJectlng 
from said movable means agalnst said viewing 
screen a light beam containing et the viewing 
screen a light pattern of magnified portions of 
all of sald scales, said beam havlng a generally 
symmetrically disposed effective focal axis in- 
tersecting said viewing screen, means for con- 
trolling the angles of incidence of said effective 
focal axis relative fo said screen between an in- 
stantaneously maintained flrst angle af which a 
portion of one selected single magnified scale 
only of the plurality of scales in said pattern ls 
incident upon and framed in sald sight win- 
dow and an instantaneously maintained second 
predeterminedly different ongle af whlch a por- 
tion of another selected single magnifled scale 
only of the plurality of scales in said pattern is 
incident upon and framed in sald sight wlndow, 
said controlled change in angles of incidence be- 
ing transverse of the magnified scales in sald 
pattern, means mounting the movable means for 
movement in the general line of he respective 
visible scales thereon, and electric servomotor 
means for moving and positioning said movable 
means fo determine the portions of al1 of the 
scales appearing in said pattern. 
9. An indication system as recited in claire 8, 
in which the means for projecting and the 
means for controlling incorporate an oscillatable 
mirror. 
10. An indication system as recited in claire 
8, incorporating an electrical network with 
which said electric servomotor is operatively 
coupled, and in which the respective means for 
projecting and for controlling incorporate an 
oscillatable mlrror, and said network including 
electromagnetlc means for controllably osclllat- 
ing said mirror, and common means are pro- 
vided in the network for actuating sald servo- 
motor to position the movable means as a re- 
lated function of one given visible scale thereon 
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and for controlling the electromagnetic means 
fo effect a selected angle of incidence of the 
focal axis of said beam to said screen, whereby 
the magnified portion of said given scale only 
 in the pattern of the plurality of scales is framed 
in said window. 
ll. An indication system as recited in claim 
8 in which means are provided for controlling 
the servomotor means to position the movable 
10 means as a related function of one selected visi- 
ble scale thereof, nd in which the controlling 
means effects that angle of incidence of the 
beam af which the single sald selected visible 
scale in the projected pattern in he light beam 
1 is framed in said window. 
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